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^ Oxhne.caiba,nntos and oxinio-ca.bonnlns as bronchodilators and ant|.i..nam.nalory agents. 
@ The invention concerns compounds of the foimula 
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wherein 

R is Cj., alkyl. C3.7 cydoalkyl. 
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(Cri.J.„-X-C-Y-(C--.i)„- 



is hydrogen, lower alkyi or 



Jouve. in. rne Saint IJenis. 75001 f^Al^lS 




n bond. O, S o\ 



n is 1-3 
b is 1-3 
c is 0-2 . 

X. Y nnd Z aro cnch iiulppomienlly 
lite oilier must 1)g n l)ond ; 

\V is adiino, loweralkyla.nino, arylainino. lown.alkoxy or aiyioxy 

and are intiependenlly is hydrogen, halo, hydroxy, lower 

a.nino. lower alkylainino. arylaniino or lowernlKanoylnin.no ; 
and R5 are each independenUy hydrogen or lower nlhyi . 

!i^;?U^*^3oxime and ketone intern.edintes thereto. The conipounds o^^^^ 
rsoenzy.ne of 3' :5 -cydic AMP phosphodiesterase locnted .n pulmonary 
innahunntory cells and are bioncho<lilalory or nnti-in(lnm.nnlory and 
n(,iJle and chronic bronchial aslhrrwi as associated pathologies. 



Nl 1. with the proviso that if one of X or Y is O. S or Nil. 



alkoxy. aryloxy, loweralkanoyloxy. 



smooth 
ore useful 



rnuscle tissue aiui 
in the treatment ol 
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-■'.;rs:!,',.:;iJ:;-.::r..T::,:^ - 

,„alion are Itius useful i.. the relief o( the symptoms o( ^f"'!^^ i„nanunalior, is lo elevate intracellular 

0„e approach (or reversing bronchospas.n and also '''^^J ^^^^^^^ 
aOnnosine cyclic 3-:5-- .nonophospha.e (cAMP) ... resp-.a ory ^''^ i„„i,.i, ,„e 

i.ely. Agents that elevate smooth muscle cAMP -'"'^-'''■-^ ""^ "''"^ ' '^^^ An Assessn.enl 

-elease^ollnna -ory .r.eOiators Iro... .ct.va.eU leuKocy^^^^^ 

effeclive as anli-aslhinalic drugs. ,i » u^ih ii.o rai»» nf its synthesis by adenylate 

cyclic AMP concentrations within the .ivin« cell l";'-'""-^^^^ ° '^t^^ ac.ony.a./cyc- 
cyclase an.l the mto o. its dcg,a<l.-,.io.. t.y acX ilcs I'his invention rclntos to con.. 

laseori..l.ibilihgPUEsinpuln,o.,a|vt.ssuesca,ue. It., anu^^^^^^^^^ ,„e,abolizes cAMP and which is 

,pou.,ds that inhibit a specific PDE. often called ;,3\; (,gmP) and calcium. This POE 

!inse.,sitive lo the modulatory effects of guar.os.ne cycl.c 3 "'^^^ ^ ^ ,7^^^^^ be a p.ir.cipal 

IS found in both respiratory smooth .nuscle ar.d 37. 206 ( 1990). ar.d 

regulator of cAMP in these tissues (see Torp y -^i C-l.,.sK L i.wo..tion 



treatment of asthma, such as Iheopliylline. 
• ( he Invcnlio.. provides novel compounds of the lon.iula 




CI I3O ^ ( I ) 



wherein 

40 RisC^7alkyl.C3.7cycloalkyl 
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R" is hydrogen, lower alkyi 

or RJ— It -{-Z-lCn:)o- 



n is 1 -3; 
h is 1 -3; 
(0 c is 0-2: 

X. Y and Z are each, independenlly. a bond, O, S or NH, with the proviso that if one of X or Y is O, S or Nl I. 
the other must t)e a bond; 

is amino, loweralkylarnino. arylarnirio. loweralkoxy or aryloxy; 

and R3 are independenlly hydrogen, halo, hydroxy, lower alkoxy. aryloxy. loweralkanoyloxy. amino, lower 
»5 alkylamino, arylamino or loweralkanoylarnino; 

R^ and R* are each independenlly hydrogen or lower alkyl: m is 0-4; n is 1-4: and o is 1-4, 

The tenns "lower alkyl". "lower alkoxy" and "lower alkanoyl" refer to moieties having 1 to 6 carbon atoms 
in ttie carbon chain. The term "aryl" refers to aromatic moielies having 6-10 carbon atoms. The term "halo" refers 
lo nuoro chloro and bromo. 

20 Examples of lower alkyl when used as a group or pari o( a group e.g alkoxy are methyl, ethyl, piopyl. propyl, 

bvjlyl. 

Examples of lower alkanoyloxy and lower alkanoyl-amino are groups of formula lower alkyl COO-ar»d low- 
eralkyl CONH- where lower alkyl is exemplified as above. 

Examples of R are cycloalkyi groups of 3-/ caibon aloms such as cyclopenlyl, and alkyl groups of 3 lo 7 
25 carbon aloms such as butyl. When R is a group of formula 



JO 



R 




(CH.,) -x-c-Y-(cn ) - 
is 
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an example of m is zero; R^ and R^ may be for example hydrogen; 

X can be for example O; n may be for example 1. 2. or 3; and R' is exempliHed by hydrogen, halo, hydroxy, 
acetoxy, amino or acelamido. the combination of said values being preferred. 
Examples of a. b and c are 2. 1 and 1 respectively or 2. 2 and 0 respectively. 
40 Exafnples of R' are Ihe same as for R' above. 
Preferably Z is a direct bond. 

Examples of R' arc HM;. NMMe. \ \\\PU. OMr;. OPh. 

Ttie especially preferred compounds are those having Ihe formula 



so 




55 wherein 

I R is (C3.7) alkyl. (Cj.,) cycloalkyi. 
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RJ is amino loweraikylainino, aiylainino. loweralkoxy or aryloxy; 

R> and R' a.e i.,cJepe.,den(ly t.ycl.oge... l.alo. hydroxy, aceloxy. amino or aceta.nido; 

o is 1-4; and p is 2-4. 

The most prefetred compounds are Uiose in wliich R' is amino. 

1 he con.pounds o( the invention can be prepared by a basic reaction se(,uence. m wh.ch ,n the •"•'^^^ «>' 
isov;;iSin is reacled wit., a suitable R growp-containing derivative, to yield an isovanil.in interu.ed.a.e v.,th the 



appropriate substituted tiydroxy group: 



no. 



ClljO' 




Clio 



RX / KjCOj 



diinctliylfoniiamidc / A 




cno 



CH3O 



OR 

DO ^ CHO 
HO CHO V'^^ 

\{ 1. diethyl azotticartoxylaic. _ | 

I J uiplicriylpliospliinc/ nu r^"^ 

CHjO''^^^'^'''^ ictrahydrofuran (-113^ 

T.,e latter is then reacted with an R' lilhiun. der.vnt.ve or appropriate Grignard reagent, followed by oxidation 
with py,idi.mm.d,chron,ate or MnO, to yield a., appropriate ketone der.vahve 
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mctlivlciic chloride 




CM3O 



(in 



The keloiie is then reacted with hydroxylatniiie hydroclilorlde. to yield the corresponding ketone oxinie. 
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This ketone oxinie is then reacted with appropriate reactants to yield the desired final product oxinie carbamates 
or oxiine carbonates. Thus, in order to prepaie tlie N-unsubslituled oxiirie carbairiales, ari intermediate ketotie 
40 oxime can be reacted witti 1 ) ctilorosulfonyl Isocyanate in dry letraliydrofuran. or with 2) trIclWoroacelyl Isocyan- 
ate in dry telrahydrofuran followed by reacting with ammonia, or with 3) sodium cyanate and trifluoroacelic acid 
' in metfiylene cfiloritle, or witfi 4) sodium cyannle and acottc acid and water; 
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CISO2NCO/ 

tctrnliyciioiiiian 
NaliCO^ 

1) CljCCrNCO / tctrahy drufuran ^ 
2) N'll3/ai3CN~ 

NaOCN / nvcihylciic chloride 

F.CCOil ^ 
^ II 
(J 
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In tike manner. N-substituted caihamnles can he prr?[)nicd by using an appropriately substituted nIKyI or aryl 
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isocynnnle in dty loli ahytJiofuinn: 



RO 



CII3O 



N'-x^ on 
II 

alkyl or aiyl is ( Kya n;>(c 
icualiydiufimM 



O 

,, :i i aryl. 



CI IjO 



Finally. Ihe oxi.ne carbo.nles can l.o D-epared by .ending U.e inle.n.ecliale ketone oxinie with an appfop- 
flale alkyl or aryl clilorotoiniate in pyiidine and inelliyleiie chloride: 





[aryl 



pyridine 
iDCihylcnc chloride 
CUjO' ^ CII3O 

I 

Of course, other methods of preparation, whict, will occur to those skilled in the art. may also be employed 
lo prepare tlie compounds of tliis invention. 

The starting materials used in the above-described preparative routes are cornn.erclally available, or can 
be made according to procedures taught Inlhe cliemical literature. ... , 

By virtue of possessing a double bond, the co.npounds of the invention possess c.s-t.ans .somerlsm and 
l,ence lhe compounds of Ihe invention en,brace not only geometrical Isomer mixtures, but the Indlv.dual Isomers 
as well The Isomers are designated according to the E/Z-system using the sequence rule. 

E/Z Isomers may generally be prepared from the corresponding oxime precursors by processes described 
hereinabove. E/Z Isomers of the oxlr„es may themselves generally be prepared by oxlmallori of the ketone, 
with shorter reaction times generally favouring formation of the Z isomer, and longer reat.on ^^"^-^^^^^^'^ 
formation of the E-lsomer. The E. Z Isomers can generally be separated either at the oxlme stage or at the f.r.al 
product stage. 

lite E form is preferred. , . ,^ , 

The inte.n.edinte oximes and ketones of (orrnuin II and III as defined above are also w.thin the scope of 

this invention, including methods for preparing llieni. 

The con.pou.,ds of the i.wention. by virtue ol their ability to ir.hibil PDE IV. are bronchodrla.ory and antn.,- 
na.nmatory. and are useful in the treatment ol acute and chro.ric bronchial asthma and its assoc.ated patho ogy. 

When the compounds of the inventior. are employed in the treatrr.ent of acute or chronic bronchia astlm.a. 
,hey can be formulated into oral dosage forms such a. tablets, capsules and the like. The «=°'"P°""^f 
ad.ninislered alone or by combining them will, conventional carriers, such as magnesium carbonate, mag- 
nesi m steara' talc, sugar, lactose pectin, dexthn. starch, gelatin, tragacanth. methylcellulose. sodium car- 
TxZ Xlluiose low ...elting wax. cocoa butter and the like. Diluents. Oavorlng agents, solubil.zers, 
^TrHr t^^ s^^^^^^^^ ager,ts. binders, tablet-disintegratir,g agents and the like n,ay be en.p loyed. The coin- 
no .^1! a so be njel pa^enterally. in which case they are used in the fo.m of a sterile solution contain ,g 
o rlltes or e«^^^^ enough saline or glucose to make the solutior, isotonic. Tor admlrrlstra Ion by .nh.- 
Talion or r.:u;n:;io,".he compounds may be formulated into an a.ueous or partially a.ueous solution, which 

;;:::o:ateTenu:r:;,:er ::;;:iUrt:^^^^^^^^ compositions employed, the route of adi.,inistia.,on. the 
sc.ve' y irthe sy. Z s preserLd and the particular subject being treated. Treatrne.U will genera ly 
it a d w tl smai dosages less than the optimum dose of the compound. Therenlter the dosage 
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,„ay be divided in.o co..ve.,ien. subunits adnm.is.ero.l n. suilnble '"""''''""^l-oul l'<e lay- 

Accordingly this invention also provides n pha.n.aceutical co.nposit.on co.npr.s.ncj a co.npound of lor.m.la 

lasdelinedliereinatjOveaMdapliainiaceulicalcni.ior. „„oi,=,ipH t.v standard nliar- 

The PDE IV Inhibitory eflects ol the compounds ol the i.wer.t.on .nay be demonstrated by standard phar 

.nacological procedures, which are desc.ibed more (ully in the examples given here,na ler_ 

These procedures illustrate the ability of the compounds of the invention to .nhib.t PDE IV isolated from 

TheTollowing examples show the preparation and pharmacological testing of compounds within the inver,- 



cariine trachea, 
tioii. 



Example 1 

1.[ 3.(Cyclopo ntylox y)-4-rnotliox yphoiiyllotl.j»aon<L(i):0^^ 
A) 3-CyclopentYloxy-4-metlioxybtinzaldeyde 

To a magneticallyslirred solution of isovanillin (0.557 mol. 85.0 g) in dry dimethylfonnamide (500 niL) at 
room temperature was added powdered K^CO, (0.558 mol, 77. 1 g) in one portior, followed by ^r^P-'^^^^'^'^;';"; 
of neat cyclopentyl bro.r,ide (0.614 mol. 91.5 g; 65.9 n.L). The resulting suspension 13 warmed to 60 C and the 
reaction monitored by TLC until complete. Upon completion, the reaction mixture is cooled »° 
and the dimell,ylfo,mamide removed vaco. The residue is partitioned between water and ethy acetate, tbe 
aqueous pl,ase extracted with ethyl acetate and the combined organic layers are waslusd with water. The 
orgar,ics are dried (Na,SO.) and cor.centratcd in vacuo to afford the alkylated product (0.317 mmol. 70.1 g. 
57%) as a viscous oil which Is of sufHcienl purity to be used ns such In subsequent tra.,sfo,mat.on. 

Nt^R (UMSO-d„. 3(J0 IVlllz): fi 9.03 (s. 111). 7.52 (dd. J = 8.0: 2.0 I Iz. 1H). 7.36 (d. J = 2.0 Hz. 111). 7.16 (d. 
J = 8.5 Hz. 1H). 4.84 (m 1H). 3.83 (s. 311), 1.70 (m, 811). 

B) u-MctliyjO^yclopentyloxi^'^m^ 

To a magnetically-stirred solution of 3-cyclopentyloxy-4-methoxyber.zaldel.yde (59.0 .nr.,ol. 13.0 g) in d,y 
(etrahydrofuran (500 mL) at -78-C is added n.ethyllithlum (100 n.n.ol. 90.0 mU 1.4 M solution In ethy' e».er) 
dropwise over 30 minutes. The resultir.g solution is stirred at -78-C for 30 minutes ar.d querrched at - 78 C by 
ll.e rapid addition of aqueous saturated NH,CI (140 mL). After warming to room temperature, water is added 
lo dissolve the solids ar.d U.e tetrahydrofurar. was removed v^acuo. The residue is partitioned betweer. water 
(500 mL) ar.d ethyl acetate (500 mL). the aqueous phase extracted with ethyl acetate (500 mL) and the com- 
bined organic layers are washed with water (500 mL). The organics are dried (Na,SO,) and concentrated ,n 
vacuo to afford the title compound as a light yellow oil (58.3 mmol. 13.7g: 99%). This maledal is o( sufficient 
purity by TLC and NMR to be used as such in the subsequent transformation. 

NMR (DMSO-d„ 300 MHz) 6 6.91 (d. 1H). 6.84 (m, 2H). 5.00 (d. 1H). 4.76 (m. 1H). 3.70 (s. 3H). 1.70 (m. 
OH). 1.27 (d. 311). 

C) 3-Cyc)opentyloxy-'1-rnellioxyaceloplieiione 

To a magnetically-stirred solution of a-melhyl-3-cyclopentyloxy.4.methoxybenzyl alcohol (58.3 mmol, 13.7 
..) in dry methylene chloiide (41)0 mL) at room icmpcrnlurc is ..dded pyridiniun. dicl.romale (87.3 mmol, 32.8 
q) in one portion. The resulting heterogeneous solution is stirred at room te...perature ovciiiighl after winch I LO 
h.dicated ccm.pIHe conversion to a faster running. UV-active spot. The reaction mixture is diluted with an equa 
volume of ethyl ether and stirred for 1 hr. The mixture is filtered through Celile and the filter cake was wasi.ed 
with ethyl ether (300 n.L) and ethyl acetate (300 mL). The biown nitrate is concentrated m vacuo ar.d purified 
by filtration through a plug of silica gel (methyler.e chloride etuer.t). The orgar.ics are removed „. vacuo to afford 

• Ihe title compound as alight yellow solid (58.3 mmol. 13. Rg 100%). 

■ NMR (UMSO-d.. 300 MHz) 5 7,59 (dd. J = 8.5 Hz: 2.0 Hz. 111). 7.40 (d, J -= 2.0 Hz. 111). 7.03 (d. .) - 0,., 
Hz. 1H). 4.82 (m. 11 1). 3.80 (s, 3H), 2.50 (s. 311). 1,70 (m. 8H). 

O) 3-Cycloperityloxy-4-inethoxyacetoplinnone oxime 

To a maqnetirally-slirred solution of 3-cyclopentyloxy-4-methoxyacetophenone (50.3 mmol. 1 3.6 g) in dry 
pyridine (300 inll) a. room ten.perature is added hydroxylamine hydrochloride (64,0 rr.mol. 4.45 g, in one por- 

8 



(ion riie feswilintj suspension slowly hocornos ho.noyotioous. nrul ll.o solution Is sllneci at rooni loinperaluie 
overniylil The pyridine is removed //) ^acuo and Ihe residue is pavilioned between ethyl acetate (500 inL) arid 
wnter (500 luL). The aqueous phase Is extracted with water (400 rnL). The orgaiiics are dried (Na2S04) atid 
concerUrated in vacuo »o afford tlie lille coni()oui>d as a tan solid (50.5 nunol, 14.1 g; 97%). This inateiial is of 
5 sufficient purity by TLC and NMR to be used as such in the subsequent transfornialion wilhoul purification. 

mm (lJ)MSO-d„. 300 KUU) ,S n o (s. lH). 7.24 ((I. J = 2.0 I \z, 111). 7. 13 (dd. J = 8,5; 2.0 Hz. 1H). 6.94 (d. 
J = S.SWz. 111). 4.77 {m. Hi). 3.75 (s. 3M). 2.10 (s. 311). 1.80 (rn. 811) , 

I:) l-|3-(Cydcy)erilyJo^ (1:)-O (ariiino t:arbo n yl) oxiine 

To a slowly-stirred suspension of NaOCN (1G0 nunol. 10.4 c).) in methylene chloride (30 inL) was added 
I anhydrous Irifluoroacelic acid (80.0 inrnol. 9.12 g.; 6.16 niL) dfopwise over 10 ininules at room temperature 
and the reaction vessel is loosely capped with a plastic stopper. The suspension slowly Ihlckened to a gelati- 
r»ous mass which Is periodically agitated yenUy by hand. After 2 l»ours at room temperature, 3-cyclopcnlyloxy- 
15 4-methoxyacetophenone oxime (20.0 rnmol. 4.98 g.) in methylene chloride (5 rnL) is added in one porlior) and 
the reaction vessel is again stoppered. The reaclioi» mixture is periodically agitated manually for 30 min. and 
then poured Into saturated NaHCOj (250 rnL) and extracted with methylene dilorlde (2 x 200 mL). The organic 
phase is washed with water (200 mL). dried (NajS04) and concentrated In vacuo to give a colorless oil. The 
oil was purifit. \.y flash cluomalography (SiO,: 1) 2.5% ethyl acelale/methylene chloride. 2) 5% ethyl acelate- 
?o /methylene chloride), triturated with ethyl ether/liexanc and dried in vacuo al 50'*C to afford analytically-pure 
lille compotind as a wliile solid (11.5 mmot. 3.37 g.; 587o). 

NfVir^ (UMSO-de. 300 MHz) 6 7.39 (d. J = 2.0 liz. IM). 7,35 (dd. J = 8.5; 2.0 Hz. 111). 7.08 (br s. 2M). 6.05 
(d J = 2.0 Hz. 1H). 4.92 (m. 1H). 3.78 (s. 3M). 2.29 (s. 3H). 1.71 (m. 8H). 

IR(KBr) (cm-') 3460. 3250. 2960. 1715. 1600. 1522. 1375. 1265. 1225. 1143. 993. 978. 
25 MS (El. m/e (%)) 292 (M*. 10). 249 (10). 101 (100). 164 (20). 124 (20). 

Aiialysis for. Ct5M2oN204 
C alculated : C. 61.63; H. 6.90; N. 9.50. 
Fouijd: C. 61.66; H. 7.06; N. 9.00. 

FrAn~allernative procedure to step E) is the following: 
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1-|3-(CycloperitylQxy)-4-methoxyphen yl|elhnnoMC (E) -O-(nminocarbonyl) oxinm 



To a magnetically-stirred solution of 3-cyclopentyloxy-4-melhoxyacelophenone oxime (23.4 rnmol, 5.83 g.) 
in dry telrahydrofuran (200 mL) al O^C is added chlorosulfonyl isocyanale (35.1 rnmol, 4.97 g.; 3.06 mL) drop- 
35 wise over 5 minutes. Tfie resulting yellow solution is stirred at O'C for 1 5 minutes, the telrahydrofuran Is removed 
in vacuo, and ihe residue is partitioned between ethyl acetate (200 mL) and water (200 inL). The aqueous phase 
is extracted with ethyl acetate (200 mL) and llie comt>inod organic layers are washed with water (200 mL) and 
aqueous saturated NaHCOa (200 mL). The organics aie dried (Na2S04) and concentrated in vacuo to give a 
dark oil. This material is purified by flash chromatography (SiO^: 5% ethyl acetate / methylene chloride) to give 
40 a light yellow solid which is subsequently triturated with a minimum of ethyl ether in hexane and collected by 
suction to afford the title compound as a white solid. The solid is dried overnight in vacuo at 50°C to provide 
analytically-pure material (13.6 mrnol. 3.97 g.; 58%). 

NMR (UMSO-de. 300 MHz) 5 7.39 (d. J = 2.0 Hz. IH). 7.35 (dd. J = 0.5. 2.0 Hz. 1H). 7.08 (br s. 211). 6.05 
(d J = 2.0. 1H). 4.92 (rn. IH), 3.78 (s. jH). 2.29 (s. 3H). 1.71 (rn.8H). 
45 . IR(KBr)(cm.-^) 3460. 3250. 2960. 1715. 1600. 1522. 1375. 1265. 1225. 1143. 993. 978. 

MS (El. iTA/e (%)) 292 (M\ 10). 224 (10). 182 (70). 100 (100). 164 (35). 140 (20). 124(26). 
An alysi s for: C15H20N2O4 
Calculated: C. 61.63; H, 6.90; N. 9.50. 
, Found: C. 61.50; H. 6.08; N. 9.54. 



Example 2 

1 1 - ( 3 - ( Butoxy)-4-methoxypt»ortyllothanon9 ( E )-0-( aminocarbonyl)oxime 

55 A) 3-Butoxy-4-methoxybenzaldehyde 

Fotlowinq the procedure of Example 1A. from isovnnillin (0.557 mol. 05.0 g). powdered K2CO3 (0.558 niol. 
7 7. 1 g). and n-lMityl i)romide (0.559 mol. 70.G y; GO.O mL) in dry dimethylformamide (500 mL) is obtained Ihe 

1 



J = 8.5 HZ. 1H), 4.00 1.. 2H). 3.85 (s. 311). 1.70 (.... 211). M3 (n,, 2H), 0.92 (I. 3H). 

B) (fMetliyl-3-buloxy-4-iiietlioxYberuYl alcohol 

ro.ow.,» «,o „,oco c „, ,1....,,.. m. ..on, '■'■■■'"'•^■"«'"'-,':™^*^^^^^^^^^^ 

1.82 (p. 211). 1.50(tn. 311). 0.97 (t. 211). 

C) 3 Duluxy-4-iiinlliox ynnotophciMiii£ 

1H), 4.05 (q. 2H;. 3.90 (s, 3H). 2.55 (s. 3H). 1.03 (,n. 2M). 1-48 (m. 21.). 0.90 (I. 311). 

0) 3-Buloxy-4-inethoxyacctot)lienur)e oxime 

FCowIng ..,e procedure o, Exan.ple 10. .on, 
,,ydroxy.a.ninehydroc.,.oriHe(16.5n,„,o..115 9^^^ 

as a light yellow solid (13. 17 mmol 3- f ^S/" , ,3 j . 8.5. 2.0 Hz. 1H). 4.03 (I, J = 

NMR (CDCI3. 300 MHz) 6 1 10 (s. 1 H). 7.24 (d. ' ^f/^^'^^'^l-'^ 1 „ ,. ,^ 3,^, 
7.0 Hz. 2H). 3.86 (s. 3H). 2.30 (s. 311). 1.82 (.n. 211). 1.47 2H). 0.96 (I. J - 7.0 Hz. 3H). 

E) 143-tBi.loxY)-4-.Melhoxyphenyl |eJhanoneiE^^ 

gl aod cltaosullonyl isocyanal. (4.63 .lunol. 0.655 ' , ,.„. Vhlorld. 21 2% elW acel»»./....lh,. 

1 - bThz 1H) 4 01 (t 2H). 3.79 (s. 3H). 2.29 (s. 3H). 1.69 (m. 2H). 1.43 (m. 2H). 0.53 (t. 3H). 

Aiialysisjor Ci^HjoNpOi 

Caicuiited:' C. 59.99: II. 7. 19; N. 9 99. 

r^uTid^ C. 59.97: H. 7.10; N. 9.07. 

Example 3 

1..4M„eU.oxy-3-(3.r-'-..""«v"roooxv)ot.ony.HthnnnnH»^) -0(a"»'"ocarbonyl)oxlme 

A) 4-Methoxy-3(3-phenoxypiopoxY)-beiu aldehyde 

Ponowin, ,he procedure of Exa.np.e 1A. ^^-^--^^^Z^:^^^^ 
3.04 ,). nn<. 3-P''enoxypropy.bromK.e 22 .73^ J 

,|,e alkylated product (20.0 nunol. 5.75 g. I""/') ^ ^ i„). d 7.44 (d. J = 2.0 Hz. 111). 7.28 

„„. z^t::^-^^^^^^^^' '-'^ ^ ■ '-^ "° 

2.20 {(T1. 2H). 



10 



EP 0 4 71) 0U5 A t 



Following llie procedure of Example 1B. fioin 4.inellioxy-3-(3-phenoxypropoxy)benzaldeliyde (8.03 nunol. 
2.30 y) and rnelhyllilliium (\2.0ti nmiol; 8.61 rnL; 1.4 M solulion in elliyl ether) in dry lelrahydroluran (10 rnL) 
5 , is oblnined llie title compound (7.57 mmol. 2.29 g; 94%) as n Inn solid. 

NK\n (DMSO-dfl. 300 mHz) 6 7.30 (m. 211). G.90 (ni. 6MJ. 5.02 (d. IH). 4.63 (m, 111). 4.12 (I. J = 7.0 Mz. 
.211). 4.09 (t. J = 7.0 Hz. 211). 3.70 (s, 311). 2.15 (p. 211). 1.2 7 (d, 311). 

C) 4-Metliox y-3-(3-phenox yp fopoxy)acotop[ienon e 

w 

Following the procedure of Example 1C. from u-methyl-4-inelhoxy-3-(3-phenoxypropoxy)benzyi alcohol 
' (7.51 mmol. 2.27 g) and pyridinium dichromale (11.26 mmol. 4.23 g) in diy inelhylene chloride (75 mL) is 
ol)lnined the title compound (7.00 mmol. 2. 12 cj; 9'1%) ns a light yellow solid of suaicient purity to he used 
directly in the suh5;e(|noiit (ransfurinntion. 
f5 , NMR (DMSO-dfi. 300 MHz) 6 7.61 (dd. J = 8.5; 2.0 I Iz; IH). 7.46 (d. J = 8.5 Hz. IN). 7.27 (m, 2H). 7.05 (d. 
MM). 6.93 (m. 3H). 4.15 (t. J = 7.0 Hz. 211). 4.10 (t. J = 7.0 Hz. 2H). 3.80 (s. 3H). 2.48 (s. 3H). 2.18 (m. 2H). 

D) 4-Methox y-3-(3-ptienoxypropoxy)acetopher)one oxime 

20 Following the procedure of Example 1 D, from 4-methoxy-3-(3-phenoxypropoxy)aceloptienone (7.06 mmol. 

2. 12 g) and hydroxylamine hydrochloride (7. 76 mmol. 540 mg) in dry pyridine (70 rnL) is obtained the title com- 
pound as an off-white solid (6.60 mmol. 2.08 g; 937o) of sutncienl purity to be used as such in the subsequent 
transformation. 

' ' NMR (DMSO-de. 300 MHz) ft 10.95 (s. 111). 7.25 (m. 3H). 7.1G (d. J = 2.0 Hz, 1H). 6.93 (n». 4lt). 4.12 (t. J 
25 = 7.5 Hz. 2H). 4,09 (t. J = 7.5 Hz. 2H). 3.77 (s. 3H). 2.15 (m. 2H). 2.10 (s. 311). 

, E) 1-14-Metlioxy-3-(3-plienoxypropQxy)plienYllethanone (E)-Q-(arninocarbonyl) oxirne 

Following tlie procedure of Example 1 E. to a slowly-stirred suspension of sodium isocyanate (19.02 mmol. 
1.24 g) in dry n)ethylene chloride (20 mL) is added anhydrous trifluoroacelic acid (38.05 mmol. 4.34 g; 2.93 
ml) and a solution of 4-methoxy-3-(3-phenoxypropoxy)acetoplienone oxirne (4.76 mmol, 1.50 g) in methylene 
chloride (6 rnL) to obtain a yellow oil wliich is purified by flash cliromalography (SiOj: 1) 5% ethyl acetale/me- 
Ihylene chloride. 2) 8% ethyl acelate/metliylene chloride. 3) 10% ethyl acelate/rnelhylene chloride)^. The result- 
ing white solid is dried in vacuo to afford analytically pure title compound (3. 12 mmol. 1.12 g; 66%). 

NMR (DMSO-de, 300 MHz) 6 7.47 (d. J = 2.0 Hz. 1H). 7.36 (dd. J = 8.5; 2.0 Hz. IH). 7.27 (m. 2H). 7.11 (s. 
• 2H). G.95 (m. 4H). 4.19 (t. J = 7.0 Hz. 2H). 4.12 (t. i = 7.0 Hz. 211). 3.78 (s. 3H). 2.28 (s. 3H). 2.16 (t. 211). 
IR (KBr) (cm--') 3470. 3250, 2940. 1730. 1605. 1590. 1520. 1370. 1258. 1152. 975. 758 
MS (El, rn/e (%)) 358 (M\ 0.6). 315 (55). 164 (23). 107 (100), 77 (75). 
A naly s is for: C^gHzp^jOs 
40 Calcufaled: C. 63.67; 1 1, 6. 19; N. 7. 02. 
Found: C. 04.01; H. 0.00; N. 7.71. 

Exarr)ple 4 

45 1-(3-Cyclopentyloxy-4-melhoxyphonyl)-2 phonyl-9tlianone (E)-0-(amhiocarbonyl)oxirne 

A) 1- (3-Cycioper]tyloxy-4-mcthoxypher^yl)-2-phenyl ethan-1-ol 

To a magnetically-stirred solution of freshly crushed magnesium turnings (36.54 rnmot, 0.888 g) in anhydr- 
50 ous ethyl ether (20 mL) at room temperature is added a solulion of benzyl bromide (36.54 mmol. 4.35 mL) in 
anhydrous ethyl ether (15 mL) dropwise via addition funnel. The addition is slow al first; only 2 to 3 n^L of reagent 
is added and the reactiof) mixture is healed until gas evolution is observed. Dropwise addition of benzyl bromide 
is begun al this point, and the reaction mixture is diluted with ethyl ether (20 mL) to prevent dlmerlzallon of the 
Grignard reagent. Once the addition of benzyl bromide is complete, the reaction is allowed to stir at room tem- 
55 perature for 1 hour and then a solulion of 3-cyclopenlyloxy-4-meUioxybenzaldehyde (30.00 mmol. 6.61 g) in 
anhydrous elliyi ether (30 mL) is added dropwise al room temperature. The reaction mixture Is allowed to start 
. at room temperature for 30 minutes and then poured into a solution of ice water (500 mL) concerning concen- 
Ualed I l^SO, (7 ml ) The aqueous n>ixlure is extracted with eihy! acetnlc (2 x 300 mL) and the combir.ed organic 
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invors me wasl.o.l with s.nt.ua.oci Nnl ICO, (:).)U ...1.). I ho oryn„ic layer is dried (Nn.SO,) a..d conce-Uated in 
vacuo to alford the liUe co.npound as a white solid (25.97 nunoi, 6.0G g: 6G%) of suHicienI pui.ly to be used 

directly ti» subsequent IraosforTiialion. 

B) 1-( 3-Cvclopefayloxy-^1-inethoxyphenyl)-2-|)hcn ylcttiniiQne 

Following the procedure of Example 1C. from 1-(3-cyclopen(ytoxy.4-mellioxypheiiyl)-2-phenylethan-1-ol 
(10 0 nitnol. 3.12 y) and pyrldinimn dicl.iofnate (15.0 nnnol, 5.64 y) in diy nietliyleno chloride (100 n.L) is 
obtained the ketone as a light yellow solid (9.05 nunol. 2.01 g; 90%) of sufficient purity to be used as such in 
sul)sequenl transformation without purification. 

• r^Mf^ (CDCI,. 30 MHz) 6 7.63 (dd. J = 0.5 liz; 2.0 Mz. 11 1). 7.54 (d. J = 2,0 Hz. IN). 7.20 (m. 511). 6.06 (d. 
J-n.5Mz. 111). 4,00 (m. 111). 4.22 (s. 211). 3.09 (5.311). 1 .00 (in. 01 1). 

C) 1-(3-CyclopefHyloxy-4->nettioxy ph enyl)-2-plienylnttianone oxinte 

Following the procedure of Example 10. f:om 1-(3-cydopentyloxy-^-methoxyphenyl)-2-phenylethanonfj 
(5.0 mmol, 1.55 g) and hydroxyamine hydrochloride (fi.50 mnioL.3Q2 g) in dry pyridine (25 inL) is oblaiiied the 
title compound as a yellow solid (4.61 mn)ol. 1.50 g, 93%) ol sufficient purity to be used as such in the subse- 
quent transformation. 

NMR(DI^SO-dQ. 300fv1Hz)6 11.27 (s. 1H). 7.20 (m. 7H). 6.89 (m. 8H), 4.70 (m, 1 H), 4.12 (s. 2H). 3.70 (s. 
3H). 1.65 (m. OH). 

D) 1-(3-Cyclopeni yloxy-4-methoxy p hcnyl)-2-phcnylethanone (E)-Q-(amino caibonyl)oxirne 

To a magnelically-slirred solution of 1-(3-cyclopentyloxy-4.metlioxyphenyl)-2-phenyl ethanone oxin^e 
(4.51 mmol. 1.48 g) in dry letrahydrofuran (45 niL) at O^'C is added (richloroacelyl isocyanate (5.00 rnmol. 0.943 
mg; 0.596 mL) dropwise over 2 minutes and Itie resulting solution is allowed lo slir as the temperature rises 
slowly from 0*»C lo room temperature overnight. The reaction mixture Is then cooled lo 0<'C and saturated 
NHj/acetonilrile solution (25 mU prepared by bubbling gaseous ammonia through CHjCN at room temperature 
for 1 hour) is added dropwise to tfie reaction mixture. The solution is allowed to stir as 11 warms slowly from 
O'^C lo room temperature. AUer 1.5 Itours. the letrahydrofuran is removed in vacuo and the residue is parUtioned 
between methylene chloride (200 mL) and water (200 mL). The aqueous phase is extracted with ethyl acetate 
(200 mL) and the combined organics are washed with water (200 mL). dried (Na^SO*). and concentrated in 
vacuo lo afford a mixture of product and oxime ( - 1 : 1 ). The residue is purified via flash chromatogra phy (SiO,: 1 ) 
2% ethyl acelale/methylene chloride, 2) 5% ethyl acetale/melhylene chloride, 3) 7% ethyl acetale/methylene 
chloride) to give a white solid which is triturated with ether/hexane and dried in vacuo at SO-'C to afford analyti- 
cally-pure title composed (1.22 mmol. 0.450 g: 27%). 

NMf^ (DMSO-dfl. 300 MHz) 5 7.38 (m. 2H). 7.24 (m. 2H). 7.17 (m. 511). 6.94 (d. J = 8.5 Hz. 1H). 4.84 (m. 
Ill), 4.23 (s, 2H). 3.74 (s. 3H). 1.65 (m. 8H). 

IR(KBr) (cm-^) 3925. 3815. 3240. 2950. 2920. 1710, 1588. 1511. 1358. 1252. 1222, 1130. 960. 898. 

f^S (FAB, rn/e (%)) 391 (22. K^^Na'), 368 (21. M*), 310 (100). 308 (66). 91 (85), 
An alysis for . C2,H24N204 
Calculated : C, 58.46. H. 6.57; fsl, 7.60. 
Found: C. 60.42; 1 1. 0.7 1 ; N, 7.40. 



Example 5 

1-(3-C yclopentyloxy-4-mqthoxyphonyl)-3-pli9nyl propano (E)-0-(amlnocarbonyl)oxlinq 

A) 1-( 3-Cycloperityloxy-4-tnethoxyphenyl)-3-phenylpropan-l-ol 

I Following ll^e procedure of Example 4A, from magnesium turnings (32.42 mmol. 0.788 g). 2-bro!noett»yI- 
benzene (32.42 mmol, 6.00 g). 3-cyclopentyI-oxy-4-methoxybenzaldehyde (32,42 mmol. 7. 14 g) of Exan»ple 
1A. and anhydrous ethyl ether (300 mL) is obtairied the title compound as a while solid (29.4 mmol, 9. 60 g: 
91 %) which is of swdicienl purity to be used diieclly without fuilhcr puiification. 

! NMf^ (DMSO-de. 300 MHz) 8 7.21 (m. 5H). 6.09 (d. J = 2,0 Hz. 1H). 6.87 (d. J = 8.5 Hz. 1H), 6.80 (dd, J = 
0.5; 2.0 Hz, 1H), 5.12 (d. 1H). 4.76 (m. 111). 4.42 (m. 1M). 3.70 (s. 311). 2.58 (m. 211). 2.73 (rn. 1011). 
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(29.41 nunol. 9.60 g) and pyridiniu.n dichro.nate (44. 12 °'- ^f;!^^^! ^ '^^^^^ 3,„o,nl o( 3.cyc!ope.,. 
otnained .he ke.one as a light yellow solid which is shown by TLC '° ^^'''^'^^/^^^^^^^^^ ('50O mL) 

,y,oxy-4.„,e,hoxybenza,dohyde. This .na.erial ^-.^'^'r re,.'! Tile S^^^^^^^^ Tl,: a.ueous 

Hid elhvl ncct,ite (500 inL) to reinovo trnces of aldehyde leftover from ine ongnai 

...„. ,»o „.,. » ■^-vr::,:^'™ , r^^^^^^^ 

ceiitraled in vacuo lo afford the title compound ns a white solid (23.74 niinoi. /./u g. 

to be used as such without lufther purilicarion. , , , , n u, inw ?B («! 2111 7 26 

NMR (UMSO-d,. 300 MHz) 6 7.64 (dd. J = 8.5 llz; 2.0 Hz, 1H). 7.43 (d. J = f ^ »^=^L ^'^ . ^ ^^^^H^ 
(«. 211^ 7 18 (m. 111). 7.04 (d. J - 8.5 Hz. 1H). 4.82 (n,, 1H), 3.80 (s. 3H). 3.30 (t. J = 7.0 Hz. 2H). 2.90 (t. J - 
7.0 Hz, 211), 1.70 (in. Oil). 

C) l-f3-Cvcloi)entvloxY-4-melhox ynhBnvl1-3-i)henvlpro|)anone oxiine 

Following the procedure of Exnn.ple II). ''O"' 1-(3-cyclopentyloxy-4.mc.hoxypheny^^^^^^^^^^^ 

11."^ '"). 7 22 (.,.. 71 ,). 0.94 (d, J = 0.0 Hz. IH). 4.75 (.n. 1H), 3.75 ,s. 
3H). 2.94 (I, 2H). 2.73 (t. 2H). 1.70 (in, 01 1). 
D) 1■(3■Cvclopen^yloxy-4.ne tlmxyphenyl^3^ohe^ 

rollowing the nite.na.ive procedu.e to Exainp.e If:. ..o.n 1-(3-yclo.-"«y'o'«y^-;-«'^^^^^ 

chlcld.. 21 2% elhyl «.la«.,.lhyle... f f ' ' J* ,„ „.„„. „,d codec... b, 

Anajys is lor C2}H26N}04 

Calculated: C. 69.09; H. 6.85; N. 7.33. 

roun'dl C. 00.01; H.G.82;N. 7.04 

Exainpio 6 

niQrinrm^tyi^ijll::::^ 

A) 1.(3-CYClopentYloxY-^-tnethox yph onyl)-3-inclhylbu lan-1:o! 

,o room temperature over 1 hour and is U,en P--^'^;;; ^^^^^ ^^cornMned organ.cs are washed 
(200 inL). The aqueous phase .s extracted with ethyl ' J . ) and dried (MgSO,). Concen- 

with aqueous saturated NaHCO, (200 inL). aqueous saturated f^^^' ^^00 rnL) an^^ n^ethylene chloride. 

' Mn',';S,,n. 3„,. «3 ,„. i,* oo „„. ,1.,. 4.« >»,. 3.60 3,,,. ,„.. 

OH), 1.30 (in, 211), 0.05 (d, Oil). 
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D) 1-(3-Cyclopeiityloxy-4-tnctlmxypliGf)yl)-3tiinth ylhutjnon^ 

Following the procedure of E;<a.nple 1C, (^o.n 1 -(3-cydopo,,lyloxy-4-n)elhoxyphenyl)-3Mnelhy^^^^^^^^ 
(21 5 mmol. 5.90 %) and pyridiniuin dichro.nale (33.0 .n.nol. 12.4 g) in dry methylene chlor.de (125 inL) .s 
obtained the ketone as a light yellow oil (21.0 rn.nol. 5.00 g: 90%) of sufHcienl purity to be used as such rn sub- 
sequent Iransfornialion. ....on-,. I 1 nrli, 

NM\ (UMSO-d,. 300 MHz) 7.5G (dd. J = 0.5; 2.0 Hz, IH). 7.53 (d. J = 2.0 Hz. 1H). 6.07 (d. J = 0..> Hz. 
1! I). 4.85 (ni. IH). 3.93 (s. 3H). 2.79 (d. 2H). 2. 30 (in. tH). 1. 80 (ni, 8H). 1.00 (d. 6H). 

C) 1-(3-Cyclopentyloxy-4-methoxyphenyl)-3-incthylbutanone oxime: 

Following the procedure of Example 10. fro.n 1 -(3-cyclopenlyloxy-4.,nelhoxyphf.nyl)-3-methylbutaf .one 
( 10.0 minol. 2.7G g) and hydioxyninino hydrochloride ( U.O inn.ol. 0.7G5 g) in dry pyridine (50 mL) is ol)tn.nod 
' the title compound as a colorless oil winch solidiHes on standing (9.51 mmol. 2.77 g. 95%). This material is of 
Sufficient purity to be used as such in the subsequent transformation. 

NMR (DMSO-dfl. 300 MHz) 6 10.92 (s. IH). 7.20 (d. J = 2.0 Hz. 1H). 7,13 (dd. J = 8.5; 2.0 Hz. IH), 6,94 
|(d. J = 8.5 Hz. 1M)'. 4.78 (m. IH). 3.73 (s. 3H). 2.60 (d. 2H). 1.70 (m. 8H). 0.84 (d. 6H). 

0) i- [3-(Cycloperttyloxy)-4-methoxyphenyll-3-mcthylbutanQne (E)-Q-(amino carbonyQoxime 

Following the procedure of example IE. to a slowly stirred suspension of sodium isocyanale (32.0 mmol. 
2.08 g) In dry methylene ctiloride (30 mL) is added anhydrous Irilluoroacetic acid (16.0 mmol. 1.82 g: 1 .23 mL) 
and a soltition of 1-(3-cyclopentyloxy-4.methoxyphenyl)-3-metliylbvjtanone oxime (4,0 mmol, 1,16 g) in 
inettiylene chlor iH« (10 n»L) to afford a yellow oil which is purified by flash chron>atography (SiO/. 1 ) methylene 
chloride. 2) 1% ethyl acelate/methylene chloride. 3) 3% ethyl acelale/melhylene chloride. 4) 6% ethyl acetate- 
' /methylene chloride). The residue is triturated overnight with ethyl elher/hexane and dried in vacuo al 50°C to 
afforxJ analytically pure liUe compound as a white solid (2.40 rnmol, 0.002 g: 60%). 

NMR (DMSO-d,. 300 MHz) 6 7.35 (m. 2H). 7.05 (s. 2H). 6.98 (m. 111). 4.90 (m. 1H). 3.78 (s. 31 1). 2.74 (d. 
2H). 1.72 (m. 9H). 0.86 (d. 6H). 

!R (KBr) (cnr^) 3440. 3310. 3200. 2956. 2074. 1722. 1618. 1515. 1360, 1260. 990. 

MS (El. m/e (%)) 334 (M\ 4). 291 (11) 223 (13). 206 (100). 165 (52). 150 (65). 149 (66) 
An alysis for CieH2eN204 
Calculated ; C. 64.64; H, 7.04; N, 0.30. 
Found: C, 64.97; H, 7.05; N. 0.36. 



Example 7 

M3-(Cyclo pentyloxy)-4-tnetlioxyphenyll9tlianoMe (EhO-[(mflthylamlno)carbonyl]oxim9 

To a magnetically-stirred solution of 3-cyclopenlyloxy-4-inelhoxyacetophenone oxime (2,0 mmol. 0.5 g) of 
Example 1D. in dry tetrahydrofuran (20 mL) al O^^C is added methyl isocyanale (2.20 mmol. 0.126 g; 0.130 mL) 
dropwise over 1 minute followed by a catalytic amount of 4-di(nelhylaminopyridine (4-L)MAP). Tf)e reaction rr>ixt- 
ure is allowed to stir while wamiing slowly from O^C to room temperature over 4 hours while being monitored 
by TLC. After 4 hours, another equivalent of methyl isocyanale (0.130 mL) is added at room temperature and 
the reaction is allowed to stir overnight. The tetrahydrofuran is removed in vacuo and the residue is partitioned 
between mettiylene chloride (100 mL) and water (100 mL). The aqueous phase is extracted with methylene 
chloride (100 mL) and the combined organics are washed with water (100 mL). dried (NajSOi). and concen- 
traled in vacuo. The residue is purihed by flash chromatography (SiOj: 1) methylene chloride. 2) 2% ettiyl aco- 
tate/methylene chloride. 3) 5% ethyl acelate/methylene chloride) and trlluraled with hexane to give title 
compound as a white solid which is dried overnight in vacuo at 50°C to provide analytically-pure mateiial (1.58 

mmol. 0 493 g; 00%), , . . . o . . 

NMR (OMSO-d«. 300 MHz) 8 7.39 (dd. J = 0.5. 2.0 Hz. 111). 7.37 (d. J = 2.0 Hz. IH). 6.99 (d. J = 0.5 I Iz. 
IH). 4.90 (m. IH). 3.77 (s. 3H). 2.70 (d. 2H). 2.29 (s. 3H). 1.70 (m. 8H). 

IR (KBr)(cm-») 3575. 3408. 2900. 1714. 1500. 1427. 1200. 1253. 1233. 1150. 958. 

MS (El. m/e (%)) 306 (20, M*), 249 (9). 216 (19). 105 (19). 101 (100). 164 (20). 06 (43). 04 (65). 
Analysisjbr Ct(jM22N204 
Calculated: C. 62.73; H. 7.24; N. 9.14. 

Found: C. 62.00; H, 7.20; N. 9.15. i 
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Example 8 
H3-lnjroxyM:m^^ 

FCowing ,he procedure of Exa.nple 7. fro.n 3-i-.oxy-4-„,e...oxyace.op.,enone ox»^^^ 
g, „, Exa.nple 20. and .ne.l.yl isocyana.e (3.46 .M.nol. 0. .98 g; 0.204 m,L) u, dry ^^^J^'^J.^^ , 
aining a ca.aly.ic amou.U of 4.di,ne.,.yla.ninopy,idine is obtained a y^''^-^^'j':^'l^^^^^^^^ 
. hron.n.ogrnphy (SiO,: 1) n,ethyle„e chloride, 2) 2% ethyl ace.ale/.nethylene chloride) T, Inral.on w.l h l exane 
a JcoS;l. via snCio.; affords .i.,e con.pound as n while .olid which is dried overn.gh. n, vacuo a. 50 C lo 
provide analylically-puro mateiial. (1.46 niii.ol. 0.43U g: 70%) ^ o tq ,^ -jin 2 70 (d J = 

NMR (DMSO-d,. 300 MHz) 6 7.40 (,u. 3H). 6.99 (d. J = 8.5 Hz. 1H). 4.01 (I. 2H). 3.79 (s. 311). 2.70 (d. 

""■IJcKB:-) (c^H?335J' 297V'2950'2;:? 7.'! 52^64'. '{332. 1263. 1234. 1152. 1033. 960. 

Ms'(EUnr(i) 294 (31. m ' i^O (56), 149 (30). 148 (23,, 237 (100), 181 (79). 180 ,30). 165 (40). 104 

(.10). 140 (42). 135 (29). 125 (30). 124 (56). 79 (34). 
' Aiialysis for 0,5^22^^*2*^^ 
S^i^uiilidT C. 61.21: H, 7.53; N. 9.52. 

C. 60.58; M. 7.56; N. 9.41. 

Example 9 

1.(3-butoxy-4-in9thoxypt.enyl)ethanono (E)-0-[( phonylamlno)carbonylloxlme 

. Following .he procedure ol Exan,ple 7. fronr 3-bu.oxy-4-n,e.hoxyacelophenone oxirrie (1 50 """o'. 0-356 
al of Example 2D and phenyl Isocyanale (1.65 m.nol. 0.196 g. 0.179 mL) In dry letrahydrofuran ( 1 5 mL) con 
?aininra catalyh; or 4-d me.hylaminopyridlne is obtained a yellow oil which Is pur.I.ed by .lash 

Zat^grtt; sti.) 2:1 methylene ch.oride/hexane. 2, -"'V-e chloride,^ T^^^^^^^^^ 
affords a white solid which is collected by suction and dried /„ vacuo overnight at 50 C to provide analytically 
pure title compound (0.97 mmol. 0.347 g; 65%). 

NMR (DMSO^. 300 MHz) 6 9.76 (s. Ill), 7.53 (dd, J = 8.5; 2.0 Hz. 2H). 7.34 (m. 411). 7.04 (m. 2H). 4.U0 
(t. 211). 3.81 (S.3H). 2.48 (s.,3ll). 1.70 (m.2H). 1.44 (m, 211). 0.93 (I 3H)^ 

IR (KBr) (cm-') 3270. 3140. 3080, 2985, 2965, 1734, 1600. 1552. 1517. 1444. 1320. 1250. 1230. 1210. 

' MS°(FAB.'L (%)) 356 (20. M"). 328 (7). 312 (21). 222 (52). 220 (100). 164 (5). 123 (B). 

An alysis for C20H24N2O4 

Calculated: C. 67.40; H. 6.79; N. 7.06. 

Found : C. 67.53; H. 6.59; N. 7.96. 

Exninple 10 

1-|3- (cyclopontylox y)-4H..otho>^phenyll^wu;^^ 

To a magne.ically-stlrred solution ol 3-cyc.ope.,ty.oxy-4-rnett,oxy-ace.ophenone Jlf " "T'' ^"'l,;'; 
of Exa.r.Dle 10 in d.y methylene chloride (20 mL) at 0°C is added pyridine (3.42 mmol. 0.271 g. 0.277 mU) 

...l of .r^ethy. ch.o.o,o.mate (2.28 ....,,0., 0.2 1 ^^iz:^:^::^!:^;. 

solution is stirred while warming slowly to roon, temperature over 5 hours. The ^^^f " ^^J'^ ™ 
methylene chloride (100 mL, and paititioned with water (100 "^'-^J^iy^';^^^^^^^^ 

Tdried ovelnigh, vacuo at 50'C to provide ^-'^'f "f"''"- "'f; ^ j^;! ^7°, ,H, 7^2 (d.^'=8.5 Hz. 
NMR (DMSO-d„ 300 MHz) 5 7.30 (dd. J = 8.5. 2.0 Hz. 111). 7.28 d. J - AO Hz. 1H). t 

Analy sis fo r Ci6l *2iN05 

CaVcui^ C. 62.52: H. 6.09: N, 4.56. 

Fomid] C, 62.49; H. 6.72; N. 4.49. , 
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Exainplo 1 1 

1.(3-butoxy-4-moHi6xyphenyl)etlianoiio(E)0-( M.ollioxYC3fboiiyl)oxiino 

rollowing .he pmcedure of Exa.nple 10. rro.n 3-l->oxy-'t.n,e.hoxyacetopheMO.,e oxi.ne (1.^8^ 
o) of Exninple 2D pyridine (2.0 in.nol. 0.150 g: 0.162 ml.), a.ul n.olhyl chlorofor.nate (2.0 i.unol. 0. 89 g. 0. 
54 S ifdry n'ehylene chloride (20 .„L) Is ob.ni..cd a„ o»-whi,e solid which is pur,hed hy as 
hro. i Iphy (SiO,: 1) 2:1 rnelhy.erie chloride/Hexar.e, 2) 4:1 rnelhylene chloride/hexar.e 3) n,c.hyle.. 
chloriS The reV..l.i..g 'a.erlal Is dried over.ugh. .nc.uo a, 50'C .o provide a.alylically-pure l,.le co.npo....d 
as a while solid (1.59 rninol. 0.470 g: 80%). .l.v , m i - n ii, 

• NMR (DMSO-d.. 300 MHz) 6 7.30 (dd. J - 0.5. 2.0 .U. 1M). 7.20 (d. J = 2.0 I Z. 1H). 7.02 d J - 8.5 Mz. 
1H). 3.87 (I. 2H). 3.01 (s. 3H). 3.80 (s. 3H). 2.31 (s. 311). 1.70 (.n, 2H). 1.44 (m. 2H). 0^93 (rji 3H)^ 

IR (KBr) (cn-) 3400, 2970. 2950. 1785. 1520. 1442. 1430. 1317. 1245. 1152. f J".^^ 

MS (El. .n/e (%)) 295 (51. M*). 220 (26). 164 (64). 149 (33). 148 (100). 134 (34). 123 (37), 122 (54), 79 

(34). 

Analysis jon CsHjiNOj 

Cal culated : C. 61.00; H. 7.17: N. 4.74. 

Found : C, 60.99:11, 7.23; N. 4.76. 

Example 12 

1-(3-butoxy-4-inetlioxyphenyl)otliaiion o (El-O (nhenoxycaibonyl)oxhne 

Following the procedure of Example 10, froir. 3-buloxy-4-melhoxyacelophenone oxime (1.50 m.nol. 0^356 
q) of Example 2D. pyridine (1.65 mmol. 0. 130 g; 0. 133 r.,L). and phenyl chloroformale (1.65 mmol. 0.2.^8 g: 
0 207 mL) in dry methylene chloride (1 5 mL) is obtained a yellow oil which Is purified by flash chromatography 
,SIO,: 1)1:1 n,ethylene chloride/hexane. 2) 2:1 methylene chloride/hexane). Subsequent trituration with a m In . 
mum of ethyl ether in hexane gives title compound as a while solid which is dried overnight in vacuo at 50 C 
lo provide analytically-pure material (0.42 mmol. 0. 150 g: 28 %). 

NMR (DMSO-d,. 300 MHz) 6 7.47 (m. 2H). 7.33 (m, 5H). 7.05 (d. J = 8.5 Hz, 1H). 3.98 (I. 2H). 3.81 (s. 311), 
2 40 (s 3H). 1 .70 (in. 2H). 1 .43 (in. 2H). 0.93 (I. 3H). 

IR (KBr) (cm-') 3440. 2960. 2930.2850. 1790. 1600. 1523. 1330. 1260. 1220. 1180. 1140. 1020. 

MS (El. m/e (%)) 357 (9.1. 221 (24), 220 (100). 165 (19). 150 (17). 123 (18). 94 (19). 
Analysis for . C2oH23NOs 
Calculated : C. 67.21; H,6.49; N.3.92. 
Found : C. 65.35; H. 6.54; N, 3.77. 

Example 13 

1-[3-(blcyclo[2.2.1]hept-2-yloxy)-4-methoxyphenyll-cthaiioiie(E)-0-(ainlMOcarbonyl)oxlme 

A) 3-(Bic yclo|2.2.11liepl-2 yloxy)-4 iiiollio xy benznldcliydc 

To a magnetically-Stirred solulion of isovanillin (10 mmol. 1.52 g) in dry letrahydrofuran (15 mL) at -10°C 
is added endo-norbomeol (10 mtnol. 1.12 g) followed by Iriphenylphosphine (14 mmol. 3.67 g). Alter a few 
minules. a solulion of dielhylazodicarboxylate (14 m.i,ol. 2.44 g; 2.22 mL) In dry letrahydrofuran (5n,L) Is added 
dropwise at -10-0 and the resulting solution is allowed lo wann lo room temperature over 20 hours. The solven 
is removed ,V, vacuo and the residue partitioned between elhyl acelale and water. The organic phase Is deed 
(NajSO.) and concentrated in vacuo to afford the crude product. This material is punf ed by flash 
chromatography (SIOj: 20% elhyl acelate/liexane) lo give the title compound as a colorless oil (4.07 mmol. 

' IZVmsU. 300 MHZ): 6 9.82 (s. Ill), 7.55 (dd, J = 8.5. 20. Hz. 111). 7.30 (d. J = 20 Hz 111). 7.18 (d^J 
1 8.5 llz. 1H). 4.30 (d, J = 5.0 Hz. 1H). 3.85 (s. 3H). 2.38 (d. J = 5.0 Hz. Ill), 2.29 (s. 1H). 1.80 (m. 111). 1.48 
(m. 4H). 1.16 (m. 311). 

B) n M ethvl-3-(bicyclol2.2.1 | hepl-2-yloxy)-4 n>eUioxybenzvl alcohol 

Following the procedureof Example 1B,from3-(bicyclo|2.2.1lhepl-2-yloxy)-4.melhoxybenzaldehyde(8.53 
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(00 ,nL) is obtained the cude alcohol. Ihis rnnlerial is ,»ni(ied by ch,on,alog.aphy (S.O,. n.ethylene 
to give the title compound as a colorless oil (4. 15 inniol. 1.09g: 49%) 2 50 (d J = 5 0 Hz 

NMR(CDCl3.300 M- , S 6.05 (n.. 3M). 4.01 (<,. 11 1). 4.20 (d. J = 5.0 I Iz. IN). 3.81(s. 3H). 2.50 (d. J 5.0 Hz. 
Ill), 2.30 (s, 111). 1.75 (in. 311). 155 (m. 31 1). 1.4G(d. 311). 1.15 (ni. 311). 

C) 3-(Bicyclol2.2.1|l.ept-2-yloxy)-4-(nctho x yacelophenon e 

Following the procedure ol Exa.r,ple ,C. Iron. " ■-'''V'-3-(blcyc.o-I2.2 1lhep.-2.yloxy^^^^^^ 
alcohol (4.15 .„rnol. 1.09 g) ar.d pyridiniurn dichro.r.a.e (6.23 rn.no. 2.34 g) rn dry '-'^V'-;7^ ^^^^^ 
Is obtairred the kelo.re (3.42 nrmol. 0.890 g: 82%) as a white sohd of sufhc.ent punly to be used as such w.lhoul 

NMR (DMSO-d.. 300 MHz) 6 7.GU (d.l. J = 0.5 Hz; 2.0 Hz. ^' " ^ = ^.0 Mz. 1M . .02 (^^ a. 
Hz. 11 1). 4 25 (d. J = 5.0 Hz. 1H). 3.80 (s. 3H). 2.50 (s. 3H). 2.35 (d. J = 5.0 Hz. 1H). 2.25 (s. 1H). 1.85 (rn. 1H), 
1.45 (in. 411). 1.13 (m. 311). 

HI 3-(Bicvclol2.2.1lhep(-2-yloxy)-4 meUio xvacetophenone oxime 

Following the procedure of Example 1D. (ro.n 3.(bicyclo|2.2.11hept.2.yloxy)-4-melhoxyacelopher.or.n 
(3 42 n mo 0 890 g^ and hydroxyla.r^ine hydrochloride (3.76 m.T.ol, 0.261 g) In dry pyridir.e (40 mL) Is obta.ned 

L acZl;er.e oximo as a light yellow solid (3.01 ol. 0. 830 g; 88 %) o. sufHclent purity to be used w.thout 

further purincatioiv 4in 7 ia /hh i - ft 'S- 2 0 Hz 1H) 6.93 (d, 

(m. 1H). 1.50 (rn. 4H). 1. 15 (rn. 3H). 

E) 1.| (3Bicydo|2.2.t|l.ent.2.vloxv)-4-nethoxypher. yll ethan or.e(E)-0-(aminocarbonyl)oxime 

Following the procedure of Example IE. to a slowly-stirred suspensio., of NaOCN 06-56 "unc.. 1 .08 g) In 
• dry me,hyle.?e chloride (20 rnL) Is added anhydrous ui.luoroace.ic -'d (33.05 mrno^. . 78 g. ^^^^ ,n 
solution of 3-(bicyclo.|2.2.1Ihept.2.yloxy).4-.nethoxyacetophe.,o,,eox.m^^^ 

Chloride (20 .nL) to ob.air, a yellow oi. which . ^^^^^^^^^^^^^^^^^ ".n J, ^e^le' hloHde). The 

'::';;^:;:::^^^^:^^2:^"^^^ -o. .,5. .50. .52. 1.0. 1000.975. 

MS (El. rn/e (%)) 318 (M\ 10). 277 (17). 276 (100). 258 (99). 181 (14) 
An alysis for C, 71122^204 
Calculated: C 64.13; H. 6.97; N. 8.80. 
r^und: C. 63.96; II. 6.67; N. 8.60. 



Exnmpio 14 

The following assay is employed to assess the ability of the compour.ds of the invention to inhibit POE IV. 

layers of gauze, and appi.ed to a 40 cm x 2 cm UtAt » P unbourrd proteins. PDE Is 

,pH 7.8). The colun,n is ther, washed with ^'^''""^^^^^^^^^^ To M Na-ace.a.e (80 mUhr). a.rd 

eluted usirrg 450 .r.L of Tris-HCI buffer cor.ta.n.r.g a I., ea S-'J^^'^ °' „,^tabollzing PDE activity. Frac- 

.5 rnL fractions are collected. ^^^^^^^^^^^^^^^^^ not cGMP metabolic activity are 

tions eluting at approximately 0.6 M Na-acelale. ana c .J (j^j, 

pooled and used as a PDE stock solulior, --V-g P^E IV ''^^ ^ ^^^^^^^ f^^3earch. 10. 
PDE IV activity is assayed (as described ,n Iho.npson et al.. /v^nce.s lllkJ^ , 
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15' 



20 



25 



30 



69 (1979)1 at 30'C in a reaction n.ix.ure containing: U) n.M TrIs-IICI (..11 7.8). 5 .nM MgCI,. 1 "'^^ 
,oe .ano 1 ..M 'li-cAMP. 10 ,.M CI-930. PUB IV s.ocK solution and .l,e desi.ed ^J--;-^^^^^^ 
Dound CI-930 is Included as an it.hibilor of Ihe cyclic GMP-sensillve. cyclic AMP-selectlve PDE (PDE III) ll.a 
a 10 prlsenl in the PDE IV stock solution when prepared as described above. The ability of a las co.r,pound 
to inhibit PDE IV is detennined by nieasuring the reduction i., cAMP metabolism produced by the compound 
and expressir.g it as a percer.tage of the reduction induced by 10 ,.M roliprai... a potent Inhibitor of PDE IV (see 
B«nvo.7dlanLes in sLond Messenger and Phosphoprotein ReseaLch. 22. 1 (1988)). IC^oS are calculated (or 
each test compound as tiie concentration of test compound that inhibits PDE IV by 50%. 
Wlien tested in this assay, the compounds of the invention give the following results. 



Table 1 



Coiiipouml of 
Example No. 

I 

2 

3 

•\ 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 



ICsoof 

4.8 X 10-8 

9.0 X 10-^ 

4.1 X 10-7 
4.7 X 10-8 
2.5 X 10-8 

1.3 X 10-'' 
1.2 X 10-'' 
2.0 X 10-7 
1.5 X 10-6 
1.8 X 10-7 

2.4 X 10-7 
3.8 X 10-7 
6.7 X 10-8 
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The compounds tested in this assay exhibit significant activity in inhibiting PDE IV. 



Claims 



1 A compound of the formula 



45 



50 



CrljO 




( I ) 



wherein 

55 R is Cj., alkyl. Cj., cycloalkyl. 



18 



CP 0 47U no'j A1 



(C:10, '^J^ 




is hydrogen, lower alkyi or 



-Z-(CH:)o- 



HH. wilh tlie proviso thai If one of X or Y is O. S or NH. 



a is 1-3 
b is 1-3 
c is 0-2. 

X. Y and Z are each independenUy. a bond. O. S or 
U^e other must be a bond; 

alkylainino. arylamino or loweralkanoylainmo; 

R4 and R5 are each independently hydrogen or lower alkyI: 

m is 0-4; 

n is 1-4; and 

° compound as clain.ed in Clahn 1 wherein R is C,., alkyl. C,., cycloalkyl. 





o r 




or 




2 o 
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whore R' is hydrogen, hn.o. hy.lroxy. ncetoxy. mnino o, nc.ln.nido a-'d o .s 1-4. 

% A co-npoum. as cini.ned in any one o( Clai.ns 1 to 3 where.n R' .s Nil,. 
, 5" A compound a6 cla.ined i., Claim 1 which is one of the lollovy.ng: 
1.|3.(Cyclopenlytoxy)-4-,ne.hoxyphenyllethanone-(E)-0.(nM.inoca.bonyl)oxirnc: 

1.|3.(B..toxy)-4..„elhoxyphenyllelhanone(E)-0.(nn.inocarl)onyl)ox.me; 
t.M.Metlioxy-3-(3-phe..oxypropoxy)phe,.yl|eti,anone-(E)-0.(an,i.,ocarbonyl)0XHne. 

(3.Cylpen,yioxy)-4.ncthoxyphenyl)-2.phe,,ylelhanone(E).0-(am 
. 3-S?yXen ylox -4.neU.oxyphenyl)OMW.eny.propanone(E)-0-(a.ninocar^^^^ 

. . ? C O, n. loxyV4.n.e.lJyphenyl,-3.ne,hy..nnanone(E,.0-(an.in^^^^^ 
,.3-C^clopenlyloxy)-4-n,e.hoxyphenylle.ha,,one-(E)-0.|ln.eU,ylanuno)ca,bonyl|oxnne, 

1.(3-Buloxy->-n.elhoxyphenyl)ethanone(E)-0-[(melhyla.nino)carbonyl|ox.nie: 
1.(J.Butoxy-4-n.elhoxyphenyl)ethanone(E)-0-|(phenylaniino)carbonyllox.me: 
1.|3.(Cydopentyloxy)-4 „,ethoxyphenyllclh,-,none-(E)-0 (.nelhoxyca,bo..yl)oxHno: 
1-(3-Buloxy-4.melhoxyplienyl)elhanone(E)-0-inelhoxycarbonyl)oxiine: 
1-(3.Butoxy-4-nielhoxyphenyl)elhanono(E)-0-(phenoxycarbonyl)oxiine: 

l'l3-(Bicvclo|2 2.11hepl-2-yloxyH-melhoxyphenyllelhanone(E)-0-(aminocarbonyl)oxime. 

• 6 A process for preparing a co.npound of formula I as deHned in Clair. 1 which compr.ses one of .he fol- 
lowing: 

a) carban\oylaUng an oxime of fofnuila 



M r\r\ Oil 




(II) 

wherein R and R< are as defined in Claim 1 using an appropriate isocyanate carbamoylaling agent lo give 
a compound of Formula I wherein R' is amir,o. loweralkylamino or aryla.nino; 

Z carbonaling an oxime of formula II as defined above using a carbonaling agent containing a (alkyi- or 

0 

: - )-o-(:- 

\ A7o=er. as « t™ C... 6 .....3.u,«, as „s,.,n»e,o,. d.,c».ed ,„d ,«.s>,=»d ,n any on, 0. 

to 5 and a phaii!>aceuUcally acceptable cainer. 
f 1 3. A compound of formula It or III 
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cn~P 



^ II ^ 




\] OH 



( III) 



10 



15 



20 



25 



respo-.ding alcohol. „ „mii is clain.ed ii. Claim 1 3 which is or.e of the Mowing: 

16. A compound of fonniila II or III as ciainitu 

3. cyclopentyloxy-»-inelhoxyacelopl>cnoneoxin>e, 

3-buloxy-4-mcllioxyaceU.|)henone oxime. 

4. n,eU.oxy-3-(3-pl.enoxypropoxy)acelopl.eMone ox.n.fi. 

1 clopcn.yloxy-4-.nelhoxyphenyl)-2-phenylelha,.oneox..ne. 

arclorentyloxy^ 
.3cycopen.yloxy.4.m^^^ 

3.(bicyclor2.2.Ilhepl.2.yloxyH-methoxyace.ophenoneox.me. 
3-cyclopentyloxy-4-methoxyacelophenone. 

3- buloxy-4-melhoxyacelophenone. 

4- melhoxy-3-(3-phpnoxypiopoxy)acelopl.enone. 

t 3 c^^lopen.ylLy-4-memoxyphenyl).2-phenylelhanone. 
1.3.cyclopenlyloxy-4-n,ethoxypl.enyl)-3-phenylpropanone. 
- 3-cydope.,.yloxy-4-n.clhoxypl.enyl)-3.n,c.hy lpropa..one, 
3-l,icyclol2.2.1)hepl-2-yloxy)-4.n.ell.oxyace.ophenone. 
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Claims for the following Conlracting Stales : GR. ES 



1. 



A process for prepnriny n compound of U.e (orrnula 




( I ) 



45 



v/herein 



R is Cjw alkyl. C3.7 cycloalkyl. 



50 




I 55 



21 



EP 0 470 n05 Al 





20 a is 1-3; 

b is 1-3; 
I c is 0-2; 

X. Y and Z are each Independenlly. a bond. O. S or NH. with the proviso Uial if one of X or Y is O, S or 
Ni l. the other must be a bond; 
25 Is amino, loweralkylainino, arylamino, loweralkoxy or aryloxy; 

and are independenlly is hydrogne. halo, hydroxy, lower alkoxy. aryloxy. loweralkanoyloxy. amino, 
lower alkylamino. arylamino or loweralkanoylamino; 

and R* are each independenUy hydrogen or lower alkyi; 
m is 0-4; 
30 ' ■ n is 1-4; and 

o Is 1-4 whicli comprises one of the followtntj: 
a) carbamoylating an oxime of formula 



35 



4d 




C II ) 



45 wherein R and R* are as defined in Claim 1 using an appropriate isocyanale carbamoylating agent to 

give a compound of Formula I wherein R^ is oriiino. loweralkylainino or arylamino; 
or 

b) carbonating an oxime of formula II as defined above using a carbonating agent containing a (alkyl- 
or 

50 

O 

aryl-) oJj. 

55 moiety to give a coiiipound of formula I wherein R^ is loweralkoxy or aryloxy. 

2. A process (a) as clain»ed in Claim 1 wherein Ihe caibnmoylnting agent is sodium cyanale, chloiostilfotiyl- 
isocyanale, trichloroacelyl isocyanate or lower nikyi- or aryl- isocyanale. ^ 

22 
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3. A p,ocess (1» as clni-ned in Clni.n 1 wherein the ca,bo.,n.ing agent is an alkyi- or a.yl- chlorotonuale. 

4. A process as 'claimed in any one o( Claims 1-3 wherein R is Cj., alkyl. C,., cycloalkyl. 




or 



2 p 
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wlierein is hydrogen, halo, hydroxy, aceloxy, amino or acelainido and p is 2-4. 
I 5. A process as claimed in any one of Claims 1 to 4 wherein is hydrogen, lower alkyl or 
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2 o 



25 where is hydrogen, halo, hydroxy, aceloxy. anuno or acelarnido and o Is 1-4. 

6. A process as claimed in any one of Claims 1 lo 5 wherein is NII2. 

' 7, A process as claimed in any one of Claims 1 to 5 in wfnch Ihe product is one of the following: 

30 i.(3-(Cyclopentyloxy)^-methoxyphenyllethanone-(E)-0-(aminocarbonyl)oxlme, — 

1-(3-(Butoxy)-4-melhoxyphenyllethanone{E)-0-(aminocarbonyl)oxlme. 
1-{4-Melhoxy-3-(3-ptienoxypropoxy)phenyllethanone-(E)-0-(aminocarbonyl)oxlrne, 

I i.(3-Cycloperi(yloxyH-methoxyphenyl)-2-pheiiylelhanone(E)-0-(amtnocarbonyl)oxime. 

l-(3-(Cydopenlyloxy-4-niethoxyphei»yl)-3-phenylpropaiione(E)-0-(ainiiiocarbonyl)oxline, 

J5 i.(3.(Cyclopenlyloxy)-4-ine(hoxyphenyl)-3-n»et[iylbulanone(E)-0.(amlnocaibonyl)oxime. 

1-[3-(Cyclopentyloxy)-4-methoxyphenyllelhanone-(E)-0-l(methylamino)carbonyl)oxime, - 
1-(3-Butoxy-4-rnerhoxyphenyl)ethanone(F)-0-[{melhylaniino)carbonyl)oxime. 
1-(3-Butoxy-4-rnethoxyphenyl)elhanone{E)-0-((plienylamino)carbonyl)oxime, 
1-(3-(CyclopGntyloxy)-4-melhoxyphenyl)elhanone-(E)-0-(methoxycarbonyl)oxime. 

40 i-(3-Butoxy-4-melhoxyphenyl)ethanone(E)-0-(melhoxycaibonyl)oxime, 

1-(3-Bu(oxy-4-mothoxyphenyl)ethanone(E)-0-(phenoxycarbonyl)oxiine, and 
1-(3-(Bicyclo|2.2.1|hepl-2-yloxy)-4-melhoxyphenyllelhanone(E)-0-(aminocarbonyl)oxlme.- 

B. A process for preparing a phnrmncoulical composition which comprises bringing a compound of fonnula 
45 I as defined in Claim 1 into association witit a pharmaceutically acceptable carrier. 

9, A process for preparing an oxime of forn.ula III as defined in Claim 1 which comprises oximalion of a ketone 
of formula 



50 



55 



RO 



O 

II 



1 1 
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I : 

wherein R and R' are as defined in Clnirn 1. 

10. A process for preparing a compound of formula 11 as defined in Claim 1 1 which comprises oxidising 
responding alcohol. 
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